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(54) PHASE INVERSION ULTRASONIC IMAGE PROCESSING SYSTEM AND METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and 
system capable of effectively overcoming conventional 
problems while effectively utilizing the benefit of present 
ultrasonic image processing system. r~ 
SOLUTION: This ultrasonic image processing system and ] 
method uses two or more assemblies of transmission pulses 
differed in amplitude, frequency, phase and/or pulse width. 
In one embodiment, phases differed among k pieces of 
transmission signals such as 360/k° are given to provide a 
constructive interference of k-order harmonic pulses, while 
the amplitude modulation related to the respective 
transmission characteristics is constant among the 
assemblies. These assemblies of pulses are transmitted to a 
medium of subject, and echoes received from these pluses 
are coupled to form an averaged signal. The averaged pulse 
expresses a true common mode signal received from each 
of the transmitting assemblies. An ultrasonic image is 
reconfigured on the basis of broad beam technology by use 
of the coupled signal assembly. 
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w;m§m^3Lf8.mw.i~t&'£2ti. msmmcoTtifz^ 

tc'J?%< k i>2-oWU*$: 1 %m-t&%:miiJ:U c 4LT- 
Wlz&&zntz7-?wmW. : J; *)tii&Z k *W&k 

m*T±&m.m\ -r -< i;?)\< : sm£j&MX'h hzkzm 

[»*IR4 ] 1**^ 1 leiKy^xf-Atcfcv vt , mile 

ts^fsmmK ffimim<vTtiti$-%<ti>2~o<r>iE 
m&cvmmkz^mv. mmimco-?titz'j?%<ki>2 

[|f*lI5 ] If^Jl 1 %m<r>=yX7-M,i,Z)6^X , mm 
it^immK ms£im<0-ftifz'J?%<th2~3C01E 

c tmm 6 ] it nzm 1 ies^^t- a tis i >r . me 
fc-fsiy-XTA. 

[ ft^ii 7 ] Emm 6 letuco a tzt$ \ ^x . mie 

■rA. 

-V -TSSJg (chi rped waveform) X'fc h Z 

itmm9] imm6*m<r)->XT-2>t,zti^x. mm 

tZmWtk-t&isXr-J*. 

nmm 1 o ] tmm 1 mmco^xTMz&^x . m 

A. 

.X-f A„ 



jetc. ^**/i4!l»|IIWJ:9j£4£fc£l^i:-f4i'.x 
fA. 

[ft^a 1 4 ] i»*jb i aaaco^rAfctj^T , m 

[ti*^ i 5 ] i**is i lea^xf-Aic&uT . 19 
& x iMm&a.*. *) z t £ t -r & ^ t- a . 

Offil.ItS-ttht&y^fA, 
[MM17] IS*3S1 SiaS^^XfAtCtJV^-C. 

imim 1 8 ] tmm l IBK^^-rAtctj^T , m 

[IWSS19] a^HBttiO^T-AfcfcUT, BU 

^A-y^sio^-i.c^^wsifc-rsv-x^A. 
[ff*S2 o ] tmm i laaco^xAtfeir^t . m 

tm£ r )f&2>zt inwLt-ti ^^-t-a. 
Cft*Ji2 i ] ii*3Siiaac7)>-xxAici3v->T. m 

SSJ: OfiKSvit^at-rSiyX-fA. 
[1**^2 2] 11*312 lieao^x-rAtctJV^T. 

[ff*JS2 3 ] «*IM2 lie$g^v-X-fA(CfcV%"C . 
^tMttSy^fA. 

[ff*iI2 5] *SStT-ri*i£Tfco 
T : (iA«J<^*i.rt:*KK i: t 2-oWN°^x$-±^-r^x 
T~/7: MMiaM^tltz^K k t. 2o^nVUX$t % 
®tt0)-?tltZ'J?%:< k ±>2-?<F>^JWMZ%mthX 
T'/T: mi®M<?>-?i\tz'yt(:< k h 2 m^WVVX 

£. timcr>!&mzmm-?z>XT >7 ■, mmmnmttz 

X *)%mZixtz'J?%< k i> 2oeo^#/t;U^.SrSfit5J: 

r/^mtthXT-yy : &*imigsa&ztit:'jr%:< t 
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( 3) ^2003-38490 (P2003-3: IS 



7 ; i *)&&Zt MitiM. 

[i»*ii2 7 ] mo&2 smmnumzti^x , mie 

[ ffi^fl 2 9 ] SfcRg 2 5 ISttOTf&KfcV ^ . Mie 
[ IBS* 3 0 ] ift&g 2 9 ietttfXfrifeJCtJ . MIS 

i mxm 3 1 ] mtm 2 9 im^mizn^x . mrie 

ffiffl«>W^$r< 1 1 20«AV^tf5fiffl!&t, 3 6 0 

Lfc^-*< i: t 2r><rmm>VV7.<FW*%\Ut. tefflco-f 
tvb'J?&< t i> 2o<7)^#^VUX{cWa-r-l>f- J r^-'USSC 

smo-c. &mtmfk*mmLX'j>-&<ti> 2m 

jEKSfcSSlU »mm< tt2o<7)AVW 
t ^2^><r>^)V^mM<^-rtitz^< t i> 2oco^ 

commzmmi-zm^mmmw. ■, im^mmzx >o$m 

Ltz'J?%< ^ 2-P<50WNV^SrSfii-&S«fc«J:y r 

mmmzms $ -r- * wsgmx-h ^t. m 

-*»IiSB : J; fc 

[19*^3 5] 15*313 4 i£®cO^T-A(C*3V>T. 



Hm/snx'f yf- 

[ fl*JS 3 6 ] ft* If 3 5 IS^COv-X xA tCfc I . 

[ft*Ji3 7 ] sfattco^-r^fcjsv^ , 

[fi*«38] m^m3 5%m<7>i/xr-Mza^x. 

[ff*JS3 9] W*«3 4%m<r>i'A : rMztS^X , 

■9-, mm/Km^ -»t. 7to/ f^y^««i 

A. 

[|f*3S4 0 ] lf*JS3 9lB^cOv-XxA(ct3V^ . 
BulSSftfci^T-'-^^-fbSM* 5 . JSC. «7JiMlS 

[f»*3S4 1 ] f»*lM3 9lB»C0^XT-AtCfc^T , 

[|f*«4 3] lt*JS3 4ie^<73v-^T-ACi3V>T. 
[ff3<JS4 4] ti*Jl3 4ie«c^v-Xf-A(Ct3V^T. 

S3ft»J: OfiKS Z t smut-?* WA. 

[ i«*^4 5 ] ®#&BtS5aa imx't) -> -c : 
r ; &mmmm*mm lx , Midffiffi^ix/c^ ; 5r< t 

i> 2oWNVl-XC0S^j2 ! «^$r : fT3 X-f y 7° ; BfllEEffiO 

1 1 2o^#yN-y^(c^-r^,xf 77 ; mriEiafflco 
(tt-^xx-yr ; mzfflgwmmzx o^tfc^< t 

=5:<fci>2ocOJt?i:>'NV^*^c7)7-'-^5:. f-^^/l^ic 
fcJ:lXB#PBl«7)M^i: LX^mtthX-r v7 ; miie^t 
fciKr< 1 1 2m&^/V\s*frhm®T-?$:mm-t 
&Xr--/7 ; t$J:t/TS»-r -f X7I^^f ilffltaieffla-r 
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[00 0 1] 
[0002] 

nvasive nature), ffifffifgfc £imi&J&g&ifflte$mL 

It , ftltKW 6 A*0«ffl £ -fr S X«H"M-T & 
<! HRfc. jgffi&U&KUltt. 1 ) 

i&fr (media) '^OlBfHfe tf-A Lfe J: {ffffttt 
It ; fcJ;lX2 ) S*4ffl»fc iif-C-o««rt<oa««l* 

«#ti*««fc:«ui £ix . Bf ^ ORSt b- A 

<9Sffite3M&Wt»*-4 t <I ^>C0X^ -y h (spot) ^/O 

■vY^r&ztiziix. xm-yitzwmtztih. m 
[0003] — «c *aE^s«#tafs§ ft/ass* 

mfcth. 3Mfifi^l±ASW-«4 0kHz^^ 
L5 0kHz<^$SBft-e£>l>;^\ J; 9 — flSBtycWu 4 0 

kHz^tiMHz nvm^rchh . 3£fifi-9-a*fflS8 

SLU »l. «3SU RStU *3t«jHfS$ii6ifc 

[0004] «BiE-r4*iM«i. — mzAmzM.&tft>tL 
z>i.o ttmmmwx-*>&. immmmtx. ?-m^z 
mmfazmm-h* ztit>tttm%mmkmjm. mm 

4. RStSfifc (XIH3-) ft-f-OgltfHi, 

[ o o o 5 ] *e r- 7 yxT-'^-^tciii^-r 

a— mmmztizMitii. mm/%m (t/r) y.^ 

J»II»t=*»*-*. JWf5^f*- ««4. X3-ft 
©8«« y-rX£#f|£U ajEWXtiffl^W^JBSrW 



f^n^ttioT, Stffr$-4t&|ftltt(directive)y 
-f X»iMW-* & o Bf&Ztih . ffl^b*- ASE»» 
tt, ^1t(isotro P ic)y>fXSr^L, Rttfi#«0lS 

[0006] Aflc^lffffttBAfflau. © 

PjfcJiJj&fSacfcttS 3 y t- 5^ h • X-i^'x y h (contr 
ast agent) B^JaSt-raji-fl>. 3Vh7^h • X— j/ 

7 xT(micro-sphere)<7^J*$ix^{fcT'&&o -f"0<fc 
X . ftllj^xn— • O^r— ^ (harmonic echo-locator) fl 

[0007] jH«ift#ffi*i. flSO^»¥ffifc:»L-C 
y y xcors]a^* t . jEW**J5f wwfefc «t t/gfifi-f- 
mtxs4 xzmmtx iei«^js&*-r6ffl 

*»"C*v*. ([S)« ; Sr^^*-r-l.ia«iA^ox3-ft 

<7)aHtt« . |SI«=5r#S * #-t 4 A*^^ < Office J: 
[0008] 

!&mk2tix^&. 

[0009] 

Ate*<nm<?>mzto±v/*tzmmmmx'h ot# 
*. iB«ajf wxa. mm. mm*. msttM^iu^ 

(set) it , fl&foe^^ svi-y. h , 
[00 10] 

[»i ] 

360° 
k 

■f a— n (ctt-f >» x *r > xrtov */u 

x«^rt*s. tm-fix&mt. ; <mt>\ m-mmi 
x-hhiim cm*X'ttm-r&&mmttL%:^zt:iz£ 
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[ooii] &WL<r>mmtmM&mmmz 

R«W4 (sound) t;^«H(:^< . MM 
#l:Io'< gftMIy Xf Ata . j£gft-§-(ret 
urnsignalH4. Altff#<0WfltIW{Cx7 h £ ftHtgiTXR 

MWM'^Xi incident sound pulseJcOfilffi^flS?!? LT 
38e.Zixh. mtli. 2r>(?)mgWVVX (k=2) SO 

[00 12] 
[&2] 

360° _ 360° 
k ~ 2 

-f &;b*> 1 8 0J*fc*WW8:4 . ekftMmmmzWiBX' 

[0013] zmmmnnrnzmm lx . vas-nmw 

1 2 0«*tfiaBOJWr* 3 owfBWflr* 

IIM» J M?ill.. DIH(excitation) 
y^kXcDift^k = 3fflco^(cJ; 9£j!t£ii&lgff£5: 

3&4&£>2r^„ £<^^;*(7>fT*>MU4. ±<9(raw)S 
&7 t -*<0 J P%ft:$*lfc*-&F ( n, t ) «rftsj£«TiBH: 
■TS. £OSfif-*-?^3&^¥%ft£ft^*-£F 
(n, m, t) £JBJfr*-&£i: feWC-ibO. ZZX\ 
m(4 2 <XtI<?)W tnxm«h5^fi — flE^l lz£Z> 

tzT-fcvz^m&cDM-szmmLx . Bt$««£s#} 

[00 14] 

(B2Techology(ffig) ) £ fijffl LT . 8HJE-$-*JIH«*>#tft 

^j&bVjB&ttaj^iifrf-s. ztte>commt. a®. 

M^iOMMaedia. of i nterest) i Of Ji. 7*0— Ft'— 



S5£U ^ tilt® KtiLZtltz (focused) b'-ASr^Jffl-f 

[ o o i 5 ] 01 «. *«HB*fijffl-f jja^Riiflyaia 

a i o o«. ^< tti o<5oft-5§-±j£jiB not. 
^< h t, i -ocom^mmmm i2ot, Bi^s^n 

&««OjBt«£ 130};, n%t<»Wkfa 1 3 0 0»S>»3 
^Lgil4 0t. ^fllLJtgflT-^SrBtftU B 

t^^s 1 6 o iztmzmm&tfimmztttfi-thT- 
?mmm. 1 5 0 &*tr. 

[0016] e-*±i£§ss 120H ft-^iMft^a 1 2 

0 Bonus t raw* . m^mmmmtm 3 (dSNcs 

cooi7] m*mmgm 120*1 wmi^wpo 

'WxaJte*. *tft05jfl&flsl 3 OfciMfrt*. *f*l<7) 
Tl&ftilKl 4 OfcfSttS^i. It-^kfRSIE 1 1 0*> 

&wa«ott*w**ufcfl»ii is^&ti&a 1 2 0 & 
a 1 1 gas u nmcomfo 1 3 0 (ckm* 3 j»&sx*/u 

014. ^?Sx^u^^N';l-xm^-^^-ft$-ti:-i>, iix 
S>SMfc; L j@Wi£x*/Mf toy svux^ti . gfifc J: I/' 
±f-^fM^tl 4 0M4 9^fi$iW%fL£;ft 

4. ¥%fcS^fc7*-^*^ti, -f-^j?ffliSBl 5 0 

(cio^aa^ix. B«*^ai 6 0tcx^$ns. 

[ 0 0 1 8 ] 112(4. «aES-h.«»41MR<Oiee<0 1 O 

1 1 0&&l£Lfcm^2:t'CD£o<,z2£B2lt&fr*mW 

■th. mttf. mmzti&smit. mtz&iix^*^ 

tt<7m&<r>%><r>x-foh. ztit>$mzti.tzm^te. wi 
vvx m&izrn i x mmizmatfi&it 
^rnzmtmb. &mmm.A < n, t > e 

^ji*iX(convolve). SHW^iS^A(n.t)e 

n (4 h 7 >-^.7-'^-if^#-§-T'$> 9 . i J4Hfr-^W^I/ 

xfii (W*.ar, 2K«p&* J fijffl^ix€.^^n k = 

2T'*>0. i = l. - . 2T*4. >Tft&. tlffi«. 

3£itL. e^mzx'^ztiz,. 
[0019] im$citv>mitzm*n-tz>tzmz. k^'3 

«0#M/PX(4. 
[0020] 
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[»3] 



360° 360° 

a 

k 3 



wvi-Mim i s^ji-xizMLx 2 4 0" matf-tixx vi 
o £ *ut x 3 -<r>Mm h^oiz^ mx mrmim 

tt(;:J: WtetWiliCiCStf^ltM. 
[002 1 ]Sfc.MtLt. fetttKIS&A ( n , t ) 
A 5 ^'^ XMMM (Gauss i an waveform) T'£> S i: -f & ( ~t 

[ 0 0 2 2 ] 03tt. ^fc^S«tt^«OfI^ffieir«0 

^< fc i>«^tgi!iS3 iot, mm/grnxj y^3 

40t, HI h7^fi-t3 5 0S^. S#WJ 
ft-^-iiiti^ai 2 0«, 5SMIh]SS3 1 OSrSStcS* 
MS[fi]8&3 1 0«. r^o^W^rXtiT-'-f 

12 011 f- j r*;^iJ^IS3 2 0$-t-^, 

[ 0 0 2 3 ] 04 A«. f^fomW. 
1 4 0 CO— HSfe^JSr^-T. 121^7 >Xfi-t4 1 0 
*\ *r«««E«cl 3 0(cJ:9^tL^^x*£-£5?fi 
Sfi£:fi*:^vu*s-£ti. I2h7yxfi-t 

4 1 OKiO. fi^x*7^a»&««fi#fcg»$;h. 
Sf5 2i*ft/g{t*-* yf-4 2 Oti, «mft#^iilJ) 

^2h7Wa-t4 1 0*>J;l/^2j*fi/Sfi>W 
■yf4 2 0H a3(C^$il^»J:5^1 h^yifa 
— 9-3 SO&itmiiUft/Sft*-* 7f340tH- 
X«3»(&*4fSHfc^&£fca^iE'T fc *>4. SS2f|!t3Sg 
4 3 0 *«f+jDSn . f 'J'#$"I«SB4 4 0 (C «fc o X tifm<?> 

mmt Lxmwztx&. m^m^43oa. mmzti 
tzm j $i:mim%mffim&y 4 ^45 otawj-r 4. 

^«oiii7 ^;U^4 5 Oti, fffc, ^y^X5rHiM-r 
^^4 5 0 2 TU:Fl-tf>S*ffiiB£*X,T'*J 9 . -t-ix 



[ 0 0 2 4 ] 04 A<r>mmm^m%mm±. m 1 t^d 

^•7*4i'**/MA/D)Saa»4 6 0i=IS-&;£*U * 

ffi3£(I/Q) 5=^-9-4 7 0, «RW3r»l "C-X/tv 
h' • 7 -f )V9 4 8 0 J: lPP%ffc£§B4 9 0 t2tt< . M 

m&j^m i ^liSiiiii^ 4 >v*\,^ %%}<r»vvz.n-&frh 

coafttyl ^fSL/tm^ft^-0 1 ^<7)(point-by-poin 

[0025] 
[&4] 

£ it 

[0026114 Btt. Sflfciy^T-'-^^-ft^S 
f>flfi<^l»«T*S. 04At$J:V4Bi*. S^W^r® 
*)V?4 5 0 i-CWISI— <OS^ffiS5r«fflLT 

^4 5 OcoiHiiA^ti, 04 Bco^WOfi^i, M 
7tn7'-Sdft4 5 5, ^iRW : 5rm2'<-xyN'>' 
H • y A )V9 4 6 5 , ^Tto/f-f^ /i^mS4 
7 5*3j:lPP%ffci!ffi4 9 0tc^$ix§. 

[ o o 2 7 ] H5t±, x-^saii^ffi i 5oammmx' 

hh. ZZX\ f-^5^11 5 0t±, gg*iJ:V4. 
f-?W^114 0*^^-fb$^7-*-^5rSft 

A^l$#l, l/Q£.7-?fi¥\5 1 OTSS^tl. MX 

a-^yr^gcTS) 0 di^Lio, ooo t>-7^ 
fl^s*sr»T*4. ) . mmi L mx2xh£> 

i/^/Wt^-ro-b y-y- (DSP) 520(c:tt*&$it, ^ 
T''-^S: ; &S®0(acoustic i mage) <7)mmznffif&t 

[0028] 
[^5] 

/0-><P) = £a,- (r,<p) • e *' VM ■ F[i,t, (r, (p)J 

cO^$rIX0^-l». Clc7)^(Ct5V^T, a i (i^praSC(a 
perture function) & tjk L. r (iPJr-^HK^tC&tt.g) 
h7^f^- 9■4"C^^>^O^fl*|S]SgalT'^> , ?, MSt 
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? >m^rvt -fc -y -9- 5 2 0 . ^ < cO^T'^ffl 

Jt1fSfflj**Sl3}SS(ASIC: application-specific inte 
grated circuit) £ . x -f y^'H^7'D-c -yif5 2 0 
tfDffcb 0 tOffl-T * i t flf-TATC** . «5ffi«TOi*l 
^SSftSfifc-r-^U;. ««B«T-* 7r53 

0 £ J x Kft^iJ-C ( Z ZX\ J V/^iltJ) 

hYyyxT^-vfrhnmmrnvmx'hh. zti 

ilf-^'Vs77r5 3 0(i, X4f-v>-^Sl5 4 0 

(r, ii)»f-^H r-0Xdf-v>-Sm^5 4O 
i-fyrylgf-^ I (x, y) iCtf 

*^c0 2^7CT ; -^2r, x=rcos (*) fcit;y = 

rs i n (0) osmzmmLx, jj-TisTymmiz 
[0029] 7-??mmm. 1 5 o*^coai^«, 

&tZ*>coW®MMl (x, y) immrti. Ztlt>$£ 

mzntzi (x, y) x-^a, isf^rwgi 

1 6 Ole^f^ftl.,, Ilf-fXri/'fMl 6 0ti, 
y;rH, P&*i$ii<g(CRT: cathode-ray tube)^ i ^ 

[00301 13; Ltl7v*Xt5£X/mW<?>1iffimt&m 

nth x 0 iz3<X7tmm£fa&m?nzti&£ 0 &>-x-f 

A iWtfh Z fc t,m%X'h h"). Z<7)3 XTt&BlZ . 

ISt^i fc (±BJ»:t«fc %h X'hh 0 . 
[00 3 1] 

[0H^f§m^iMBj] 



coiittwuoswm -y tmxfoh „ 

[03] 13H «*fc-fl>«ft:^ft^-Kftlti<7>ft-g- 

[04 a] H4A«. &mm&iv±fr-*¥-mmw. 

[04 B] S4BH *S«^J:t«l=7*-*¥^ft§SB 

[05] Hstt. T-'-^a^a^wsCTs-^-r. 

10 0 ItiKyXfi 

1 1 0 fi-§-4zfs^a 

120 m^mmmm 
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